A multiplex RT-PCR assay for the detection of chimeric transcripts encoded by the risk-stratifying translocations of pediatric acute lymphoblastic leukemia.
Modern therapy for pediatric acute lymphoblastic leukemia (ALL) is based on the principle of risk stratification. One of the most important laboratory features used to accurately risk stratify patients is the presence of specific chromosomal translocation within the leukemic blasts. In this paper, we describe a multiplex reverse transcriptase-polymerase chain reaction (RT-PCR) assay for the accurate, sensitive, and rapid identification of chimeric transcripts encoded by the major risk-stratifying translocations of pediatric ALL. This assay will identify both the CML- and ALL-type BCR-ABL transcripts encoded by the t(9;22), all described variants of the E2A-PBX1 transcripts encoded by the t(1;19), the MLL-AF4 transcripts encoded by the t(4;11), and all variants of TEL-AML1 encoded by the t(12;21). In addition, we have developed a reverse dot-blot detection system as an alternative to traditional post-PCR Southern blot analysis. Application of this combined assay to the analysis of 70 leukemic samples and five cell lines resulted in a complete concordance between this multiplex assay and individual PCR reactions. The characteristics of the multiplex assay suggest that its application to routine clinical screening will significantly improve the ability of clinical laboratories to accurate risk stratify pediatric ALL patients.